Lipid topology and physical properties of the outer mitochondrial membrane of the yeast, Saccharomyces cerevisiae.
The outer membrane of yeast mitochondria was studied with respect to its lipid composition, phospholipid topology and membrane fluidity. This membrane is characterized by a high phospholipid to protein ratio (1.20). Like other yeast cellular membranes the outer mitochondrial membrane contains predominantly phosphatidylcholine (44% of total phospholipids), phosphatidylethanolamine (34%) and phosphatidylinositol (14%). Cardiolipin, the characteristic phospholipid of the inner mitochondrial membrane (13% of total phospholipids) is present in the outer membrane only to a moderate extent (5%). The ergosterol to phospholipid ratio is higher in the inner (7.0 wt%) as compared to the outer membrane (2.1 wt.%). Attempts to study phospholipid asymmetry by selective degradation of phospholipids of the outer leaflet of the outer mitochondrial membrane failed, because isolated right-side-out vesicles of this membrane became leaky upon treatment with phospholipases. Selective removal of phospholipids of the outer leaflet with the aid of phospholipid transfer proteins and chemical modification with trinitrobenzenesulfonic acid on the other hand, gave satisfactory results. Phosphatidylcholine and phosphatidylinositol are more or less evenly distributed between the two sides of the outer mitochondrial membrane, whereas the majority of phosphatidylethanolamine is oriented towards the intermembrane space. The fluidity of mitochondrial membranes was determined by measuring fluorescence anisotropy using diphenylhexatriene (DPH) as a probe. The lower anisotropy of DPH in the outer as compared to the inner membrane, which is an indication for an increased lipid mobility in the outer membrane, was attributed to the higher phospholipid to protein and the lower ergosterol to phospholipid ratio. The data presented here show, that the outer mitochondrial membrane, in spite of its close contact to the inner membrane, is distinct not only with respect to its protein pattern, but also with respect to its lipid composition and physical membrane properties.